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ABSTRACT
Polyaniline is a conductive polymer that is recently used as a material in producing a pressure filtration membrane. Polyaniline 
can be doped in various acids as dopants of different sizes and shapes to modify its inherent properties to produce membrane 
with high flux and rejection. This work is aimed to fabricate polyaniline composite membrane in presence of different 
acids as dopants namely hydrochloric acid, maleic acid, poly(methyl vinylether) acid (PMVEA) and polyacrylic acid (PAA). 
This polyaniline was coated onto microporous polyvinylidene fluoride (PVDF) support by using a specially fabricated two 
compartment cell. The field emission scanning electron microscope (FESEM) results show that the morphology of the coated 
polyaniline on PVDF membrane support is in globular shapes, which elongates at different sizes depending to the acid used. 
From the thermal analysis, the melting point of polyaniline coated PVDF membrane remains at 260°C, similar as obtained 
in the pristine microporous PVDF indicating no thermal change upon polyaniline coating. From all membranes prepared, 
the doped polyaniline membrane possessed a good conductivity value except for polyaniline-PMVEA membrane, which has 
the lowest value. In terms of the membrane filtration performance, which was measured based on the flux of pure water and 
polyethylene glycol (PEG) rejection, polyaniline-PMVEA membrane has a high flux and the highest PEG rejection. This result 
indicates that the conductivity does not influence much on the membrane filtration performance, but rather due to the physical 
coating itself. Different acid dopants present during polyaniline coating will lead to different filtration performance.
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INTRODUCTION
Membrane technology has recently evolved in many 
industries by implying the recovery and reuse or sale of 
previously wasted materials. This practice enables these 
industries to be more environmental friendly by decreasing 
the amount of waste and become more cost-effective, as 
some high-value materials can be recovered from the waste 
stream. The water and wastewater treatment industry is one of 
the main industries that dependent on membrane technology 
as one of the treatment and recovery technology. However, 
commercially used membranes such as polysulfone (PSf) 
have limitations where they have fixed separation selectivity. 
This requires development of new membrane to allow 
changeable separation selectivity. Additionally, effective 
removal of uncharged contaminants from wastewater is 
problematic using low pressure membrane operation, which 
required additional chemical treatment steps. Thus, the 
introduction of conducting polymer (CP) in the manufacturing 
of a pressure filtration membrane is attractive due to its high 
electrical conductivity and mechanical flexibility, which 
is very promising to overcome commercial membrane 
problems.
CP such as polyaniline has been extensively investigated 
to elucidate their intrinsic transport properties owing to their 
low dimensionality, light weight, biological compatibility 
for ease of cost and manufacturing. In future, membrane 
fabricated from CP material could improve the complex 
molecular separations that enable by existing selective 
polymer membrane. Besides having desirable properties, 
CP can be tuned with various electrolytes to influence the 
membrane free volume, which controls permeance diffusivity. 
Hence, the selectivity can be controlled by manipulating the 
electrical conductivity on the membrane. According to Sairam 
et al. , they have introduced and investigated polyaniline as a 
potential CP, used to fabricate a pressure filtration membrane. 
Polyaniline is of interest as it can easily form free-standing 
film and it can be used in various applications such as fuel 
cells, batteries, and sensors. Moreover, unique characteristics 
and low manufacturing cost of polyaniline are the main 
reasons to develop polyaniline based membranes.
Previously, there are several methods that can be 
applied in polyaniline membranes fabrication including 
non-solvent induced phase separation, flash welding 
and polymer blending to increase its conductivity and 
hydrophilicity. According to Mansouri et al. polyaniline 
membrane fabricated with high electrical conductivity 
and great hydrophilicity properties tend to have better 
resistance towards organic and biological fouling. Another 
potential approach in polyaniline fabrication applied in the 
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recent works is by using electrochemical polymerization to 
promote the development of polyaniline coating composite 
membranes with higher electrical conductivity and improved 
mechanical properties. However, free standing polyaniline 
in the form of continuous flat membrane is relatively less 
durable than the present commercial membranes. Therefore, 
polyaniline composite membranes were prepared to improve 
its mechanical strength and filtration performance.
Various strategies have been explored by controlling 
the parameters involved during the chemical polymerization 
of polyaniline such as different acid dopants used, 
polymerization temperatures times, etc. The presence of acid 
dopant has found to influence the CP in terms of polymer 
structure and the polymerization reaction rate. Desilvestro 
et al. observed that polymerization rate of polyaniline from 
acidic solutions was influenced by the acid dopant in which it 
was fabricated with the polymerization reaction has occurred 
faster in sulfuric acid (H2SO4) solution than in HCl. The 
polymerization rate has also influenced the morphologicak 
properties of the synthesized polyaniline membranes. 
Polyaniline fabricated by Desilvestro et al. using HCl dopant 
was found to be in a fibrils packed network with diameters of 
0.2-0.3 µm. Meanwhile, polyaniline membrane polymerized 
in H2SO4 dopant appeared in short fibrous stumps with 
typically length less than 0.5 µm. This shows that different 
acid dopants presence during polymerization may results in 
different polyaniline membrane microstructures.
Therefore, the aim of this work is to fabricate pressure 
filtration membranes from polyaniline by coating it onto 
microporous polyvinylidene fluoride (PVDF) as the membrane 
support in presence of various acid dopants. The chemical 
polymerization of polyaniline from aniline and ammonium 
persulfate (APS) was conducted in a specially fabricated two-
compartment cell where the aniline and APS acidic solution 
were filled in each compartment that was separated by the 
microporous PVDF in between them. Apart from different 
types of acid dopant effect, the effects of polymerization 
times during chemical polymerization were also investigated. 
The synthesized membranes were characterized by using 
Fourier Transform Infrared (FTIR) spectroscopy for their 
chemical properties, thermal properties by differential 
scanning calorimetry (DSC) while surface morphology of the 
membranes was analysed via field emission scanning electron 
microscopy (FESEM). The membrane electrical conductivity 
was measured by Inductance, Capacitance and Resistance 
meter (LCR meter) and the filtration performance of the 
membranes were tested via flux and rejection of Polyethylene 
glycol (PEG) at different molecular weights (MW) through the 
membranes in a dead-end filtration unit.
MATERIALS AND METHODS
MATERIALS
The microporous polyvinylidene fluoride (PVDF) support 
of 0.01 µm porosity was purchased from Hangzhou ANOW 
Microfiltration Co. Ltd., China. Aniline monomer, ammonium 
persulfate (APS), poly(methyl vinyl ether-alt-maleic acid) 
(PMVEA) (MW 216,000 g/mol) and maleic acid (MA) (MW 
116.07 g/mol) were purchased from Sigma-Aldrich Chemical, 
USA. All these chemicals including Polyacrylic acid (PAA) 
(MW 651.94 g/mol, Alfa Aesar, USA) and hydrochloric acid 
(HCl) (Merck) were used as received.
PREPARATION OF POLYANILINE COMPOSITE MEMBRANES
Polyaniline membranes were synthesized onto microporous 
PVDF supports in presence of various acid dopants to enhance 
the performance of the membranes for application in a 
pressure filtration unit especially in the ultrafiltration (UF) and 
nanofiltration (NF) ranges. The polymerization of polyaniline 
was performed by chemical polymerization reaction via 
diffusion cell technique in a specially fabricated two-
compartment cell. Subsequently, the PVDF was sandwiched 
between the solution of aniline and APS aqueous solutions 
at two different compartments in the cell. The schematic 
diagram of the two-compartment cell is presented in Figure 
1. The PVDF support was tightly clamped in between the 
two-compartment loaded with the acidic solutions of aniline 
on one side and APS on the other side, respectively, in a 
way to enhance the polymerization of polyaniline onto the 
support and into the microstructure. Initially, 0.8 mol.L-1 
aniline and 4 wt.% of acid dopant (PMVEA, MA, HCl or PAA) 
were dissolved in 1 M of HCl. Meanwhile, the molar ratio 
of APS to aniline in the final APS aqueous solutions was set 
at 1: 1.25. The stirring speed was maintained at 250 rpm 
and a stainless steel ring clamp was used to tighten the cell. 
During the polymerization period, aniline and APS solutions 
were allowed to counter-diffuse, simultaneously, through 
the support. After polymerization reaction was completed at 
varied reaction times (4, 6, 8 hours), the polyaniline coated 
PVDF membrane was removed from the cell, cleaned with 
ultrapure water several times and further soaked in 1 M HCl 
for 24 hours to achieve a complete protonation and doping 
of polyaniline in the membranes.
FIGURE 1. Schematic diagram of the two-compartment cell for 
chemical polymerization of polyaniline onto microporous
PVDF support
APS
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MEMBRANE CHARACTERIZATION
Polyaniline deposition percentage (%) on the PVDF support 
were measured by gravimetric method. The PANI % was 
calculated by measuring the weight difference between the 
polyaniline coated PVDF membranes and the pristine PVDF 
support (refer Equation (1)):
Polyaniline deposition  = Wf – Wi × 100
 
(1)
percentage (%)     Wf
Wi is the initial weight of pristine PVDF support and Wf 
represents the final weight of the polyaniline coated PVDF 
membrane.
For the determination of the membrane chemical 
properties, FTIR (ATR) of Thermo Scientific, Nicolet 6700 
at a resolution of 4 cm-1 using pressed potassium bromide 
(KBr) pellets in a transmittance mode was used to record 
the FTIR spectra of the polyaniline membranes synthesized 
in different acid dopants. A wavenumber between 4000-600 
cm-1 was scanned for 16 times in 1 minute. Meanwhile, the 
membrane thermal properties were determined via DSC under 
an inert static flowing of nitrogen gas. The temperature was 
increased at a rate of 20°C min-1 with temperature range 
between 30-500°C.
LCR meter (Instek LCR-819) was used to investigate the 
conducting properties of the fabricated membranes which 
were prepared in various acid dopants by measuring the 
membrane resistance after polyaniline polymerization onto 
the support. The membrane was cut in 1 × 2 cm2 dimension 
and attached to the clip to obtain the lead Kelvin resistance 
value. The average value was calculated based on five (5) 
readings of resistance values. Equation (2) was used to 
calculate the membrane conductivity (S.cm-1):
Conductivity =  D (2)   L T R
D represents the distance between two clips, L signifies 
the length of the cut membrane sample, T resembles the 
membrane thickness and R symbolizes the resistance value 
obtained from the LCR meter.
FESEM of Gemini, SUPRA 55VP-ZEISS equipped with an 
Energy Dispersive X-ray Analysis (EDX) system where this 
system was used to observe the surface and cross sectional 
morphology of the polyaniline coated PVDF membrane doped 
in different acid dopants. During the sample preparation, 
the membrane sample was dried, cut and mounted onto a 
metal stud. It was then gold sputtered. Finally, the prepared 
sample was being observed under the FESEM at 3 kV and 10 
kV accelerating voltage. 
Dead-end filtration unit was setup using a Sterlitech 
HP4750 Stirred Cell as in Figure 2 to investigate the water 
flux and the rejection of the synthesized membranes with 
an effective membrane surface area of 14.6 cm2. Equation 
(3) was used to calculate the flux at the operating pressure 
of 3 bar.
Flux, J =  V (3)    A
J refers to the flux (L.m−2.h−1), V is volume of permeate (L), 
A is effective membrane area (m2) and t is operating period 
(h). 
Molecular weight cut-off (MWCO) value was obtained 
from the PEG rejection profile of the polyaniline coated 
membranes from 90%. Solute rejection (SR) of the polyaniline 
coated membranes were evaluated with various MW of PEG 
solutions from 600 g.mol-1 to 20 000 g.mol-1 with PEG solution 
concentration of 150 ppm at 3 bar operating pressure. The SR 
was calculated using Equation (4):
SR (%) 1
 Cp  × 100
 
(4)
  Cf
where, Cf  and Cp are the PEG concentrations in the feed solution 
and permeate solution, respectively. The concentration of 
PEG was determined based on their absorbency in the UV-
spectrophotometer at a wavelength of 535 nm.
FIGURE 2. Schematic diagram of the dead-end filtration unit 
Valve
T
Pressure
gauge
Stirred
cell unit
Permeate
collection
cylinder
Magnetic
stirrer plate
Nitrogen
cylinder
Magnetic
stirrer bar
RESULTS AND DISCUSSION
POLYANILINE DEPOSITION PERCENTAGE
Polyaniline deposition amount on the PVDF membrane 
support was measured by gravimetry. Results showed 
that longer reaction time resulted in higher polyaniline 
deposition to form a layer of polyaniline membrane on the 
surface of PVDF membrane support. The polymerization 
reaction time was varied from 4 to 8 h. The highest 
polyaniline coating of 66.67% obtained from polyaniline-PAA 
membrane using dopant PAA at 8 h. Meanwhile, the lowest 
polyaniline deposition of 25.64% gained from polyaniline-
HCl membrane using HCl dopant, at 8 h reaction time. In 
particular, polyaniline was assumed to be deposited inside 
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the pores and on the surface of the PVDF membrane during 
the polymerization period in the two-compartment cell. 
Polyaniline has formed in bulk membrane by the counter-
diffusion of aniline and APS oxidant through the PVDF support. 
During the polymerization process, polyaniline deposition 
was initiated on the aniline-facing side of the membrane 
and maintained its asymmetric growth in the bulk membrane 
throughout the polymerization. Based on the results showed 
in Figure 3 prior to the polymerization reaction time of 8 h, 
polyaniline intercalation in acid dopant can be arranged in 
ascending order from HCl > MA > PMVEA > PAA.
It was believed that a long polymerization time (several 
hours) could lead to the development of polymers with 
higher molecular weight, which would eventually evolve 
into more flexible molecules through lots of intramolecular 
chain folding and intermolecular entanglements. Jelmy et 
al. mentioned the polymerization time to obtain membrane 
with a good electrical conductivity required a polymerization 
time of 20-24 h. Polymerization in a specific polymerization 
techniques emerged as another influence factors. For the 
composite membranes synthesized by the two-compartment-
cell polymerization, impedance decreased about four orders 
of magnitude from 3 h to 6 h polymerization, whereas 
it decreases to one-half of its value from 6 h to 30 h 
polymerization. This indicates a possible “saturation” 
intercalation at about 6 h of polymerization. Therefore, 
membrane that was polymerized at 8 h is considered as the 
best membrane based on the highest amount of polyaniline 
deposition compared to 4 and 6 h polymerization. These set of 
membranes were then analysed for their chemical, electrical, 
morphological and filtration properties.
FIGURE 3. The amount of polyaniline-acid dopant deposition percentage (%) onto PVDF membrane
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CHEMICAL ANALYSIS
Figure 4 shows the FTIR spectra of all fabricated polyaniline 
composite membranes in comparison to the pure PVDF. 
Doped polyaniline can be identified by the main peaks at 
1588 and 1584 cm-1, corresponding to the C = C stretching 
deformation of quinoid and benzenoid rings, respectively. 
The 1259.7 cm-1 band is assigned to the C-N stretching of 
the secondary aromatic amine. The peak at 796.1 cm-1 is 
assigned to an out-of-plane deformation of C-H in the 1,4-
disubstituted benzene ring. A peak at 1291.9 cm-1, ascribed 
to the C-N+ stretching vibration in the polar structure, is also 
observed, indicating that the polyaniline is in a doped state. 
FTIR was used to investigate the functional group present in 
the synthesised composite polyaniline doped with different 
acids. Most of the sharp peaks for all the acids were observed 
at range of 1600 to 650 cm-1. The highest peak observed is 
at wavenumber ranges from 1300 to 1100 cm-1 as there are 
presence of carbonyl or sulfonyl group. For HCl and PMVEA, 
quinoid unit (N-Q-N) is shown in vibration bands at 1580.27 
and 1580.34 cm-1. Whereas, vibration bands at 1401.50 and 
1491.24 cm-1 indicates benzene ring. Meanwhile, bands at 
1274.59 and 1273.97 cm-1 for MA and PAA samples are due to 
the presence of C-N bond, which indicates protonation. From 
the FTIR spectra, it is confirmed that various acid dopants 
was incorporated into the polyaniline structure and present 
on the composite membrane, based on the chemical bonds 
observed from it.
THERMAL ANALYSIS
Figure 5 shows the melting temperatures of polyaniline 
composites membranes on PVDF microporous support at 
different acid dopant content. The DSC curve peaks indicates 
the endothermic processes, where energy is required to break 
the bonds in the successive elimination of H2O, CO and CO2. 
The first occurring peaks around 100 to 150°C signified 
the removal of moisture and residual organic solvent in 
the membrane. The second peaks represented endothermic 
process of the doping acid loss, instead of a glass transition. 
All of the acids showed a prominent endothermic peak 
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FIGURE 4. FTIR spectra for polyaniline-acid dopant composite membranes in comparison to the pure PVDF
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at 260°C and an exothermic transition at around 470°C 
which improves the heat resistance and melting point of 
the composite polyaniline. Pure polyaniline gives a broad 
endothermic peak at around 110°C and exothermic transition 
at around 270°C. PAA shows the sharpest endothermic peak 
and broad exothermic transition. The endothermic peak 
shows the evolution of water in moisture is absorbed by the 
polymer. The prominent peak at 260°C for all membrane 
and the PVDF support indicated no thermal change upon 
polyaniline coating onto the PVDF support, which shows that 
a thermally stable membrane was obtained from the coating 
composite technique.
FIGURE 5. DSC thermograms for polyaniline composite membranes doped in different acid dopant in comparison to the pure PVDF
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CONDUCTIVITY ANALYSIS
There are several acid dopants that have been used in the 
polymerization process and different acid dopant gives 
different effect to the polymerization. The most preferred 
method of the synthesis is to use either hydrochloric acid 
(HCl) or sulphuric acid (H2SO4) with APS as the oxidant. 
The presence of HCl in the polymerization mixture not just 
resulted in straighter nanorods of the obtained polymers 
but also shorten the induction time of initiation step of 
polymerization and also improve their conductivity. As 
Artikel 8.indd   125 16/03/2018   11:28:55
126
tabulated in Table 1, PANI membrane composite doped 
with different acids has different conductivity value. 
Membrane doped in MA showed the higher value of electrical 
conductivity, followed by polyaniline-HCl, polyaniline-PAA. 
On the other hand, Polyaniline-PMVEA have shown a very 
low conductivity compared to the other membranes, This was 
probably due to the fact that PMVEA is a polymeric acid dopant 
which similar to PAA. PMVEA possesses the biggest molecular 
weight; thus might cause less polyaniline to form on the PVDF 
support due to the presence of PMVEA in the polymerization 
solution. This reduces the number of doping site on the 
polyaniline itself and thus reducing the conductivity. Bigger 
MW of PMVEA is believed to create bigger pore structure in 
the polyaniline composite membrane formation and it has 
been discussed further in the morphological analysis and 
filtration performance study. 
FESEM ANALYSIS
The electrical conductivity of a polyaniline membrane 
represents a function of inter-chain and intra-chain electron 
transfer in polyaniline. This chain electron transfer on the 
membranes structure is found to influence the morphological 
properties of the membranes where there are two distinct 
morphologies observed in FESEM (refer Figure 6). Firstly, 
polyaniline-MA, polyaniline-HCl and polyaniline-PAA 
membrane samples, which have high electrical conductivity, 
displayed a highly connected coral-like morphology that 
allows good inter- and intra-chain electron transfer within 
polyaniline. Meanwhile, polyaniline-PMVEA membrane 
with the lowest conductivity displayed a loose flake-like 
morphology with poor connectivity between polyaniline 
particles. According to Jelmy et al. polyaniline samples 
with low conductivity showed poor inter-chain polymer 
morphology, which resulted to poor electron transfer. In 
overall FESEM observation, all synthesized polyaniline 
composites demonstrated globular and fingerlike shape 
structures of different sizes. Sapurina & Shishov presented 
similar observation when polyaniline is in contact with 
acidic material. However, if the pH of the reaction decreases, 
granular precipitate would form. For polyaniline-HCl (Figure 
6b) and polyaniline-PMVEA samples (Figure 6c), a globular 
fragment is easier to distinguish compared to polyaniline-
TABLE 1. Conductivity values of polyaniline composite 
membranes doped in different acid dopant
 Membrane Conductivity (S/cm)
 Polyaniline-HCl 0.164
 Polyaniline-PMVEA 6 × 10-6
 Polyaniline-MA 0.227
 Polyaniline-PAA 0.061
FIGURE 6. FESEM surface images obtained for 8 hours polymerization under magnification 10.00kx for a) Pure PVDF,
b) Polyaniline-HCl, c) Polyaniline-PMVEA, d) Polyaniline-MA and e) Polyaniline-PAA
a
c
e
b
d
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FIGURE 7. Water flux of polyaniline composite membrane with different dopant
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MA (Figure 6d) and polyaniline-PAA samples (Figure 6e), 
where a more protruding fingerlike structure is observed. 
This indicates that different types of acids give different 
formation of nanostructures. Though the polyaniline-PMVEA 
membrane has a bit different structure, polyaniline-PMVEA 
coating is seemed to completely cover the PVDF surface than 
the other membranes. Complete coating is more important 
in determining the membrane filtration properties than other 
properties investigated.
 FILTRATION PERFORMANCE
The permeation performances of all synthesized membranes 
were investigated by the water flux and the PEG rejection. 
Figure 7 shows the variation of water flux with pressure 
while Figure 8 shows the PEG rejection profile for membrane 
doped in different acid dopant performed at different pressure. 
Figure 7 shows that polyaniline-PAA membrane, which has 
the highest polyaniline deposition (67% from Figure 3) has 
the lowest water flux followed by polyaniline-MA (57%), 
polyaniline-PMVEA (47%) and polyaniline-HCl (26%). This 
result is consistent where the more polyaniline is deposited, 
the lower water flux is observed. Low water flux could be due 
to a better coating of polyaniline-dopant on the microporous 
PVDF, which is possibly showed a complete coverage to the 
whole surface of the PVDF to form a smaller pore structure 
of polyaniline than the pure PVDF.
Next, the PEGs rejection at different MWs through 
the membrane in Figure 8 shows that a higher rejection 
is obtained in the membrane with a lower polyaniline 
deposition percentage (polyaniline-HCl and polyaniline-
PMVEA) compared to the polyaniline-MA and polyaniline-PAA 
membranes. This result is opposite to the flux value presented 
in Figure 7. This signifies that the higher polyaniline 
deposition on the membrane support is not promising in 
getting a higher rejection of PEG. High rejection is essentially 
needed to present the ability of the membrane to retain 
certain molecules and permeate the others, depending on 
the membrane pore size as well as the shapes, charges 
and structures of the molecules present. The presence of 
different acid dopants during polyaniline polymerization 
has resulted in uneven coating and inconsistent membrane 
porosity at different membrane area, thus has influenced the 
rejection value. Zhang et al. reported that the extension of 
polymerization time has caused the polyaniline-PMVEA to 
form a micelle structure and elongate on the polymer surface. 
It was also found that the rejection was not improved by 
prolonging the reaction time. 
Similar finding was obtained in this study whereby 
in the initial judgment, the longest polymerization time (8 
h) was chosen as the best filtration membrane due to the 
higher polyaniline deposition percentage. Lower rejection 
is obtained possibly due to incomplete pore coverage on the 
PVDF micropores. It is also due to pinholes/pores leakage 
on the membrane happened during membrane compaction 
stage at above 3 bar prior to PEG filtration. This is supported 
by the presence of polyaniline traces (blue microparticles) in 
the permeate stream after the compaction process indicating 
leaching of polyaniline upon compaction. Polyaniline-PMVEA 
membrane possessed the highest rejection compared to 
other membranes, which could reach up to 70% rejection. 
SEM micrograph in Figure 6(c) has confirmed that the 
polyaniline-PMVEA membrane has a better polyaniline 
coating thus owning higher rejection and reasonable flux. On 
the other hand, polyaniline-HCl membrane has the second 
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highest rejection. However, this membrane has very high 
flux which indicating an incomplete continuous polyaniline 
layer formation on the PVDF that could lead to inconsistent 
membrane pore sizes. These results showed that complete 
coating of polyaniline onto PVDF support is vital in obtaining 
good rejection with reasonable flux like the one observed in 
polyaniline-PMVEA membrane.
FIGURE 8. PEG rejection of membrane in different molecular weight cut-off of PEG
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CONCLUSION
Different acid dopants of HCl, PMVEA, MA and PAA were 
doped in polyaniline coated onto PVDF microporous support in 
order to form pressure filtration polyanilinedopant membrane 
with reasonable flux and rejection filtration properties. This 
polyaniline-dopant membrane was synthesized by chemical 
polymerization in a specially fabricated two-compartment 
cell consisted of the PVDF support clamped between aniline 
and APS solution at each compartment in order to allow 
polyaniline polymerization on the support. The deposition 
amount of polyaniline onto the PVDF support has increased 
with the increase in polymerization time.The chemical, 
thermal, electrical and morphological properties of the 
synthesized polyaniline coated onto PVDF has changed in 
the presence of PMVEA, MA, HCl and PAA dopants. FTIR 
spectra have confirmed the incorporation of various acid 
into the polyaniline structure. Meanwhile, DSC analysis has 
confirmed that all fabricated polyaniline membranes are 
thermally stable based on the consistent melting point with 
the pure PVDF. The highest conductivity value was obtained 
in polyaniline-MA membrane while the lowest obtained in 
polyaniline-PMVEA membranes. However, the best flux and 
PEG rejection is observed in polyaniline-PMVEA membrane 
despite its average amount of polyaniline deposition onto 
the PVDF. Membrane morphology confirmed a complete 
coating of polyaniline in presence of PMVEA than the other 
dopants used resulted in a better flux and rejection. Further 
improvement on the continous polyaniline coating is essential 
to increase the rejection at the desired value.
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